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IDENTIFICATION 

PRODUCT CODE! AC-P069B-MC 
PRODUCT NAME: CXBMGBQ BM873-YJ MODULE 

PRODUCT DATES SEPTEMBER 1978 

MAINTAINER: BEC/XU SUPPORT GROUP 

THE INFORMATION III THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
8? DIGITAL EQUIPMENT CORPORATION DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANT ERRORS THAT 
MAT APPEAR IN THIS **A*iUAL« 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH STSTEM* EXCEPT AS MAY 
OTHERWISE BE PROflDED IN WRITING BY DIGITAL. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE US* OR RELIABILITY 0* ITS SOFT*ARF ON FQUf^MfiMT THAT IS 
NOT SUPPLIED 3Y DIGITAL* 

COPYRIGHT (C) 1976,1978 DIGITAL EQUIPMENT CORPORATION 
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1.0 ABSTRACT 

BMG IS A BACKGROUND MODULE THAT EXERCISES A SINGLE BM873-YJ 
BOOTSTRAP ROM OPTION. IT COMPARES THE CONTENTS OF EACH OF THE 
256(10) LOCATIONS STORED TN THE RON KITH THE CONTENTS OF A 
256(10) NORD CORE MEMORY BUFFER TO VERIFY THAT EACH LOCATION 
IN THE ROM CAN BE UNIQUELY ADDRESSED AND CONTAINS THE CORRECT 
DATA. ALL ERRORS ARE REPORTED YTA THE CONSOLE DEVICE. 

2.0 REQUIREMENTS 



HARDWARES A PDP11 COMPUTER WITH A BM873-YJ OPTION 

STORAGE:: BMG REQUIRES: 

1. DECIMAL WORDS: 368 

2. OCTAL WORDS: 0560 

3. OCTAL BYTES: 1340 

3.0 PASS DEFINITION 

THE INITIAL PASS CONSISTS OF EXECUTING THE BASIC TEST SEQUENCE 
ONE TIME BEFORE REPORTING END OF PASS. 

SUBSEQUENT PASSES OF THE BMGB MODULE CONSISTS OF 100(B) ITERATIONS 
OF THE BASIC TEST SEQUENCE DESCRIBED IN PARA. 7 BELOW. 

4.0 EXECUTION TIME 



PASS TIME VARIES DEPENDENT UPON CPU TYPE AND THE CONFIGURATION 
BEING EXERCISED. 
5.0 CONFIGURATION OPTIONS 

DEFAULT PARAMETERS: 
DVA: 173000 
REQUIRED PARAMETERS: 
NONE 

6*0 DEVICE OPTION SETUP 

NONE REQUIRED 

7*0 MODULE OPERATION 



TEST SEQUENCE: 
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CfWGBQ* Pit 11:51 SgQ 0003 



HE R0J4 
ORO IS THE 



1. Rl IS SET f IP fQ PGfUT TO THE FIRST $ORD IN t 
2» R2 IS SET IIP TO POINT TO THE CORRESPOND ItfS Hi 
CORE MEMORY BUFFER* 

THE ADDRESS ft! Rt IS CHECKED FOR EQUlLfff TO EITHER 173024 
OR 173224 km IF FOWD EQUtL «*OSS TO STEP €51 - If IOT 
IT PROCEEDS WITH STEP (33* THESE TTO ADDRESSES APE iOf 
CHECKED 8EC4DSS THEIR CONTENTS AS REID 01 THE BUS MILL 
?AR¥ DEPENDENT WQM fittlCR PART ICDLIR ^LOIO^ BDTTOi HID 
8EE1 INITIALLY DEPRESSED TO LOAD TIE PROGRAM. 
3* RI 110 R2 ARE USED TO COMPARE I RON TORO Site ITS CORE 

^ If ¥IA A s ^O|T|R^CALL TO THE MOHITOR* 

Si ll E Sn^ 3 R2 I tRl E 0PDlfiD TO POINT TO THE 1EIT WORD ItJB 1 

TEST MUDE QN R2 TO SEE IF 256(10) WORDS *?A¥E BEEf CHECKED® 

7* REPORT END OF PASS AND REPEAT CI) THRO C6K 



8.0 OPERATOR OPTIONS 



<NGME> 

9.0 HON- STANDARD PRINTOUTS 



(NONE) 
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SEQ 0004 



000000 s 
000000' 



BKMOD 
DDXCQM 



000014 



000022* 
000024* 

000026' 



173000 

000 888 

000 

mm 



000052* 



mm- 

000U6* 
000120* 
000122* 



000100 
000000 



000000 



000000 
000000 



gooo 

9000 



0,0,0,0,100,156 



041107 



040 



« ****** 
BEGIN: 

WEtt?' 

ADDRt 

HP 

DflDU 




***************************************************** 



l73OOO*0 

■ibi mu 

0*1 

open 

□PEW 
OPEN 

opes 

****************** 
40020 



MODULE M 



jAIIB TO KEEP TRACK OF WBUFP OSAGE 
5 1ST OETICB ADOR. 

iSKKK £5 , 

) SWITCH REGISTER 2 

rft ***************** 



CeveL 
indicator 
register 1 
register 



*********************** 



hdpr: 

IMTR3 
IDIUM; 





Seh 

OPEN 
OPEN 
OPEN 

m 

OPEN 

OPEN 
OPEN 



OPEN 
OPEN 



} STATUS WORD. 

; MODULE START ADOR, 

;MQ||l| SJAgK POINTER. 

J» A OF iIeratIons PER PASS=100 

f LOC TO SAVE TOTAL HARD ERRORS 

m is hie m mm m m 

$t OF STS ERRORS ACCUMULATED 

ihuth «ra M,CR0 IS CALLED 



J RESERVED FOR MONITOR USE 
;LOC TO SAVE RO. 
;LOC TO SAVE Rl. 
J LOC TO SAVE R2. 
;LOC TO SAVE R3. 

?8 fill Si: 

;LOC TO SAVE R6. 
;ADDR OF CURRENT CSR. 
; AQOR OF GOOD DATA, OR 



; STATUS REG 
;IXE&-QSLEgRQ 



mm 

} ACTUAL I 



;Si 

; WORDS 



D DAfL 
_ DATA. 
RT ADDRESS 



. AFTER END OF PASS 

TO MEMORY PER ITERATION 
FROM MEMORY PER ITERATION 



NTERRUPTS PER ITERATION 
IDENTIFICATION 1UN - 
STACK STARTS HERE. 



BER=156 
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000224* 
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*WORD 

• LIST 

• ERDR 

MODSP: 

j* ********** * * *************«******&*******«*«*************** ************ 



SEO 0005 



f 



000224* 016705 177556 

173224 

000026 

000016 
001336* 

104413 000000" 
000106* 000750 
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see 0006 




2* 

28 

W 

2, 
23L 

m 

235 

m 

PI 

240 
241 

m 

\\% 

246 
247 
248 

111 
251 
252 
253 
254 




m p 

011267 177556 

104404 000000* 
000207 



010037 
000040 



mm- 



3364' 



mm 

173000 
000340 



STARTS MO? 



AG 
IIS 



2$2 



3S? 



4$S 



NOf 

m 
m 

BBQ 

CUP 

SIS 

I 

SB 

3 ME 



ADDR,R5 

85, Rl 

l|73224*ai 

(|l),(R2> 

PC/RMEBR 
<Rl),(R2) 

PC# BMBRR 



>GBT FIRST ROM ADDRESS INTO R5 
;R1 POINTS TO ROM WORD 

IKHb" 



173224 11 



>,m/& wm 77 



ENDIT$/BEGIN 
BR AGAIN 



jf SIGNAL END OF ITERATION. 

> MONITOR SHALL TEST END OF PAS5 



ITHIS ROUTINE SETS OP AND REPORTS ALL DATA COMPARE ERRORS 



BMERSS 



■ 



82,SB»DR 



IOOD 
AD 



?ATA 
TA 



mum. ******* lfll.XIMtt.MXt. ********************** 

ATER$#BEGI 1 JDATA ERROR 1 1 1 

. ******** *********************************************** ******** 

RTS PC ; CONTINUE CHECKING 

;256(10) WORD TABLE THAT STORES A CORE IMAGE OF THE CONTENTS OF THE ROM 



bmtab: 



010037 



00' 



*17 



Mi 18 

000510 "~ 
^00340 m 




,000040 
177570 
000001 



000340 



010037 

013700 

032700 

001007 
000510 

mm 

173000" 



BUTOMlS 



BUTOM3S 



MO 9 
MOV 

Bit 

BNE 

BR 

fl¥ 

FILLTO 
• WORD 



R0,R$$GSV*0 
§fSVR,R0 

#BIT0,RO 

BUTONX 

REGSA? 

§UTONX 
BM873,PP7 



jSAfg RO in LQCh 

1JGE? ITCH RBGI 

;tS LOW-ORDFR 81 

;¥ES— LOOK AT C 
;NO— SAVF PI-R7 

;SAY LOAD FROM F 
;go TO COMMON CO 
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000366' 
000370- 

Sool?!' 
000376- 



012700 
000200 




000200 



012700 




B0TON2S 



BUTONX: 



10$: 



000004 



RXBOQTS 



RXRTRT: 



RXRSETS 
20$: 



30$: 



40$: 



50$: 



MOf 

A Sf 

CMI 



ASLR 
""PR 



?HI 
LR 

SWAB 
BIC 

f STB 
BMl 



CLR 

MOf 
MO? 
TST 
TST 

m 

RESET 

BIT 

BE6 

MOVB 

MOV 

BEQ 

MO? 

BIS 

MO? 
MO? 

TSTB 

DEC 
BNE 



#1IT7?R0 



R0,R5 
RO 

#3*BIT4,R0 
RO 

#-C7 # R0 
R5 



SEQ 0007 



>8IT 7 MEANS LOA 



;SAVE PARAMETER 
JLEPT-ALIGN SPEE 
;IS SPEED 0/ Is 

;YES~ ON IT IS U 
? MO— OSg UNIT f 

;GET UNIT # IN L 
JTRIM TO 3 BITS 



;WHERE SHOULD WE 
-IT * -.J". B° 



#TCBOPT,|f4 



;BOOT FR 



@#6 



?SET PS OF T I MEP 

;SET RETRY COUHT 

J ADDRESS CONTROL 

;RX11 EXIST? 

^INDEFINITE RKYR 
l¥ES— • TRY FAITH 
?NQ— DECREMENT 
JGI YE UP IF RUN 

>CLFAR THE WORLD 

IMAIT UNTIL READ 

J NOT YET— WAIT 
;SET TRACX/SECTO 
1GET UNIT ft *** 
5 ZERO— USE ZERO 
I NON-ZERO— ASSn 



#RXREAD*RXGO,P2 >SBT READ FUNCTI 

;COPY ADDRESS OF 
JSTART READ FUNC 



#R$$TRY,SP 
#ff$$Xll*RXCS#Rl 
(Rl) 
R5 

RXRSET 
SP 

RXEHLT 

#RXD0NE,(R1) 




R1,R3 
R2,(R3)* 



if) 



R4 
40$ 



) 

(R3) 



IREADY? 

I NO— WAIT 

>SET SECTOR U, T 

>COUNT OOWN SECT 
;TRACK TO SET ST 



BMGB D C/Xll 
XBMGB0.P11 
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mem 3oacios2i n-oct-78 i< :2i ph» 9 




lit! 



000000 
000666 



010640 
010540 

11 

-0140 
014000 

MR 

005005 
012737 

k\ 

0020 

105011 
005705 

mm 



1173164 s ' 



IN ! 



.1*0049 

,000003 

000240 



20* 



r 000340 

.000040 
.173622 

.000056 
000056 



73262 
73264' 
73266- 



,004564 

'hum 

000020 

177342 



73314' 

73316- 
7^320- 



032711 



173230* 

010037 
012700 

010037 

012700 

010640 
010540 



.--I 

005005 
012737 



012706 
012701 

105011 
00|70| 

§05306 



60$? 



B0T0M53 
BOTONO: 



tcrtry: 



BE* 
MQ 1 



Bl?B 

m 

MOVB 

BR 

CLR 

BR 



FILLTO 
• WORD 



BOTQM43 



MO? 

MOV 

NOV 
NOV 

SR? 

NOV 
NOV 
NOV 
JNP 



TCBOTO: 



NOV 
NOV 



CLRB 
TST 
BMI 
DEC 



SEQ OOHh 

#RXE8IllIlXDOIE*(fU) ?DOME OR ERRO 

50$ /MO— WAIT 

RXRTRY ;YBS— ERROR IM 

fRXBUPf ^-RXGO^CRI ) I STAR? EMPTY 

#RXTREQIRXDQ«E,(R1) J READY FOR W 



60$ 
CLRPC 

RO 

TCBOTO 



J MOT READY— UAI 
;DQHE — GO TO LO 
;NOT DOSE— GET 
; WATT FOR NEXT B 

;HggE TO_START_W 



PROM TAPE 



|3|Otfl 
8M873, 



/HALT NOW 

;BOT LOOK AT SWR 



PR7 



R0,R$$GSV«-0 /SAVE RO IN 40 

NOV #DTEDMP,R0 ;SET RET 



R0,R$$6S¥*16 
#R$SGSV+16,R0 



SP*-(R0 
R5*~(R0 



?SAVE RO IS PC ' 

;ro now POINTS T 

;SA¥E SP IN 54 
;SAVE R5 IN 52 



(llO J Ril 
8R$SG£v+ 



16 



;SAVE R4 IN 
;SAVE R3 IN 
;SAVE R2 IN 
;SAVE Rl TN ... 
;RESTORE RO PROM 
;G0 TO SAVED PC 



8 



R5 
NOV 



;SET SWR PARAMET 
#DLBQOT,0#4 /IN CASE 



fR$$TRV,SP ;INIT RETRY COUN 

#T$$C11+TCCM,R1 >POINT TO COMMAN 



1?" 

8 s 



;STOP ALL TAPE M 
? INDEFINITE RETR 
JYES — TRY HARDE 
;N0— DECREMENT 
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000660' 002426 
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soil 



mm 
mi 

00400? 



1173322 



^3370 
[3372 

13132 



7342' 
71426 
7343" 
7343 



73446 



000001 
004003 

177776 

22^00$ 
004000 
000005 



002426 

mm 

052711 



000020 
176700 
004000 



000010 
000021 
000034 
000006 



042711 

112711 



10$: 



20$: 



mm 

012706 
012701 
012702 



005705 
100402 

mn 



012711 

005061 
005061 
050261 



30$: 



* IIP DP 
•TIF DF 

• IIP DF 
.IIP DF 
HALTED: 



BLT 

RB*I T 

BIS 

TST 
BPL 
TST 

BPL 
NOV 

BIC 
NOVB 



TSTB 
BPL 
TST 
BNI 
CLR 



TCEHLT 



R0,1(R1) 



SP04, 

fxii; 

|C11 # 
$L11, 



RPBOOT: 



RPRTRY* 



rprset: 



NOV 
NOV 

NOV 

TST 
BMI 

DEC 
BLT 

RESET 
MOVB 

NOV 

CLR 
CLR 

BIS 



?TOO MANV-- 



SEO 00 r 
GIVF 

PER t! 



#TCREV*TCRNON*TCGO, (Rl ) /START T 



(Rl) 

20$ 

TCST- 



TCCM(Rl) 



;ERROR? 

JNO— WAIT FOR R 
; END-ZONE UP YET 



TCRTRY ;NO— MUST BE T 

#-256«,TCWC-TCCM(Rl) jSFT WORf " 



#TCREV,(R1) ;SET FORWARD MOP 

#TCREAD*TCGO,(Rl) ;START READ, F 



(1) 
TCRTRY 

RPEHLT: 
RXEHLT: 
TCEHLT: 
DLSHLT: 



HALTED 

#R$$TRY # SP 

#R$$P04+RPCS1, 

#RPECCI,R2 



R5 

RPRSET 
SP 

RPEHLT 



; TRANSFER DONE? 
?NO— WAIT SOME 
JYES — FRROR? 
?YES— RETRY 
;NO — DONE — GOT 



;die 

;STAY DEAD 
? RETRY RETRY TIM 
kl ;aDDRFSS 
;SET ECC INHIBIT 



; INFINITE RETRY? 
;YES — TRY AGAIN 
> RETRY COUNT EXH 
;YES— GIVE UP 

;ZAPI 1 

;SELECT PROPER n 



R0,RPCS2(R1) 
#RPPRST*RPG0,(R1) ;DQ "READ-IN P 
RPDC(Rl) ;SET CYLINDER 

RPDA(Rl) ; TRACK 0/ SECTO 

R2,RPOP(Rl) ;SET INHIBIT ECC 




S!f i!HT9P$I?H " OD0LB 
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was-* mn 

01044* 01000 
01046* 032711 

mil mm 

101056' lli 000 




000032 



00S007 



mm 



mm 



71454 00003 2 
Of 0071 



mm 

010000 

060000 



12 



177560 



173610 



000220 



140000 



012761 

012711 

m 

itBii 

032711 

mm 

001335 
005007 

012701 
1706 



nvs 

001374 

m 

004712 

mm 
mm 

mm 



20$1 



30$ 1 



CLRPCS 



MOf 
MOV 

i?r 

in 

BIT 

§!f 

BNE 

CLR 



10$: 



20$; 



SEQ 0010 

*-256.,RPVC(Rl ) ;SKT OP DOR!) COO 
#RPREAD*RPCO,( Wl) J START READ F<J 



#RPF 



!S Y S 

FBR # RPERl<Rl>' ) FORMAT 



I— WAIT UNTIL 
ERROR? 



t0$ >NO— TRY AGAIN 

RPPM22,R2 J YES — TRY FOR 2 

#RPTREtRPMCPE,(Rl) >TRANSFER OR 



RPRTRY 
Pr 



| YES — ERROR- 
|JMP 



NOV 

NOV 

CLR 



#D$$L11+DLRCSR,R1 /GET DL11 EXTE 
•DLCHA 



JPC!,SP 



84 
MOV 



iSET TEMP STACK 
Sreset MEMORY AD 
HAR,ft2 ;SET AO!) 



JMfjl 

BIC #BIT 
ALL CR2) 

Ji? 

CLR R4 
CALL CR2) 



#220 



>GET A CHARACTER 

JDLR? 



J MO— KEEP ON CO 
| GET TWO BYTE" 



-?R41 £ R3 | GET BYTE COUNT 

*BITl5IBITl4,P3 JCLEAR QSYNC 4ND 



TS 



;5KTP TWO MORP- R 

* AMD TWO MORF 

jSKIP THE CALL ( 
% *1 MAKES 5 BYT 

^ RESET BACK TO 

>GET A CHARACTER 

IREOOCE COUNT 



BHGB DEC/X11 
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001140* 
001142 s ' 



003375 
005007 



004717 




003375 
005007 

004717 

mm 
aim 

000207 
005005 



46 

011503 
005015 

mm 
mm 



103374 
005724 



000002 



173646 

174340 

000140 
000040 



004000 
000034 



000014 

000130 
000156 

000100 



003375 
005007 



004717 



012706 



062704 



82B08 

103374 

05724 

\m 

010021 
005061 



BGT 



DLCHAR: 



DTE D MP 5 



PC,( 



TSTB 

BPL 

MOVB 

RETURN 

RTS PC 



20$ 
PC 

DLCH 



AR 



SKO 0011 

;BACK IF M0R£ 
;ELSE GO TO LOAD 
IGET A BYTE/ THE 



;READY WITH A CH 
NO— WAIT SOME 



DLRB0F-DLRCSR(RliIIiR4)* ;YES~ S 

? AND RETURN FROM 



CLR R5 ;POINT TO LOC 

MOV (R5)+,R0 >SAVE LOCATIO 

88! \m:*v urn vw® 

MOV #21$,(R5?+ ;SET 



20$: 

21$; 
22$; 



MOV 

CLR 



29$; 



ADD. 
TSTB 



BEQ 
CMP 

BNE 

881 

MOV 
MOV 
MOV 



MOV 

CMP 

TST 
NOV 
NOV 

MOV 
CLR 



;POINT TO LOCATI 
JSAVE LOCATION 
' "™ "ON 7 

NXM 

;SAVE 6 IN R3 

?SET PS FOR TRAP 



MOV #D$$T20+DLYCNT-DTESIZ,R4 J POINT 



#S$$DTE+10,SP >SET STACK TO SA 



#DTESIZ,R4 

R4 



;R0MP TO NEXT DT 



|IS THIS THE END 
" TS-- . START ALL 



iT8llDB#STAT-DLYlIi(R4)~;e00RB"et: 



lof OBC-DLYCMT ( R4$?(PC ) 



TRY NEXT D 
;DOES THI 



22$ 



fiJSI! 



Rl # - 

IsSi 



| MO— TRY ANOTHE 
;R|STORE LOCATIO 

JRESTORE 2 
} ANO 

IPOINT TO SAVF A 



(R4)* e (R0)+ 1SAVE A REGISTER 

#T011DT-DLYCNT*S$$DTE/RO JFINISH 

29$ | NO— SAVE SOME 

PIAG2~<T0110T*2>,R4 >R4 POINTS t 



RO 



RO, (Rl)* ;R1 POINT: 

DLYCMT-STAT(Rl) |SET DTE20 



}sI?u?°Io Ur -d 
;R 



POINTS TO ST 

FOR M 



iMGB D 
KRMGBO 

535 

i 

539 
540 



IVt 

543 

Ij! 

547 
548 
549 
550 

I 

554 
555 

If? 



5i\ u s \WcrWiim moaLe 

001276 s 177744 

881188' \Wt\ 

EWi- IIM 
mnr- w % 
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26* 



05711 



001 

ool 

001 



001334" 000000 
001336* 177777 
000001 



177744 

ma 



TAB BID: 




30$? 



40$ f 



iff 

S§9 

CLR 
NOW 



(8° 



SEQ )012 



TOlOAD-SmCRl) | START DUMPING 



#?Olt©i # S§?lS J I:. DOORBELL Riff 
30$ |MI— HIT FOR D 

itastimn jPISi to ?S° 

#IFL0PI<<-256«>lBCn0IIT>,T0llBC-S 



IThANSFER comple 

#110— 811? SQffE 

Sgu ?o Coidsd CO 



«S1D 



?)MGB DEC/X11 SYSTEM EXERCISER MODULE 
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KKITS = 
GETPA$= 



200 

III- 

ill* 



MACYll 

CROSS 



231 



301I10S2I 12- __ . 



12-tSC?»|| 



EH SfiBOtS 



SEQ 0013 



214 
240f 



211 
219 



2261 



197f 
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NULL = 

OPEN = 



000000 
000000 

104420 

00Q034R 

000004 



= 00 



PRTV4 
PRTY5 
PRTY6 



024646 
104417 



MACVll 30AU052) 12-OCT-7B 
CROSS RKPBR8HCE TABLE OSI 



16121 PICE 16 
ER SYMBOLS 



m m in 



155 
180 



III 13 UU 



115 



176 



177 



178 



SKQ 0014 
179 



150 



I99f 



202* 



226* 



192 



000026R 
000062R 



2009 



mm* 

000010R 
00Q104R 
000U6R 
000U4R 
000005R 



555* 

227* 



. ARS« §§£348 88? 



ERRORS DETECTED: 

DEFAULT GLOBALS GENERATED: 

XeVGR0,XnMGB0/SOL/CRF:SrM=DDXCOM,X8MGB0 
RUN-TIME: 11-1 SECONDS 
RUM-TIME RATIO: 38/3=10, 2 % 
CORE OS ED : 7K (13 PAGES) 



